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[Patent Attorney] 

(57) [Abstract] 

[Problem] Improvmg corrosion resistance of nonaqueous elect 
rolyte solution secondary battery, it assures weight reduction. 

[Means of Solution] Nonaqueous electrolyte solution secondar 
y battery, battery voltage 3.5 V or greater 5.0 V or less, has 
with electrode body and nonaqueous electrolyte solution 
andthe outside can. electrode body, has with negative 
electrode and separator. Furthermore, nonaqueous electrolyte 
solution secondary battery of this invention designates outside 
can material as aluminum. 






[Claim(s)] 



i;' ^" * \ t/su-^^^xb^c.^^ [Claim 1] Battery voltage which is formed from electrode bod^ 

^'2''' ' '"a-^^<::* 9^'^^tt^h:,mf^^tih^^ and nonaqueous electrolyte solution and outside can which 

I it'^.^ 0VUT(DI^7KSK;l-<^!S;ti consist of positive electrode and negative electrode and 

: h L ^ : . --^ K ^ M ^ 7 JU = - 't? A i: r ^ C <h ^ ^ separator nonaqueous electrolyte solution secondary battery 
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whichdesignates that outside can material is designated as 
aluminum in nonaqueous electrolyte solution secondary battery 
ofthe 3.5 V or greater 5.0 V or less, as feature. 

[Claim 2] Nonaqueous electrolyte solution secondary battery 
which is stated in Claim 1 which designates that active 
substanceof aforementioned positive electrode is lithium 
containing compound, as for aforementionednegative electrode 
is carbonaceous material which intercalation and deintercalation 
it is possible lithium ion asfeature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is something reg 
arding nonaqueous electrolyte solution secondary battery of 
high output type which hasthe coil electrode body. 

[0002] 

[Prior Art] Until recently, nonaqueous electrolyte solution batt 
ery has characteristic which is superior in the high voltage, this 
characteristic is utilized and is used for multi application. 

[0003] By way, stainless steel is used generally as positive eleci 
ode can charge of this kindbattery,, but as for high voltage 
battery of especially 3.5 V or greater, when long term storageit 
does, corrosion hole opening in - section of positive 
electrode can, isa problem etc which liquid leak is done. Becau: 
iron component in stainless steel which is used for positive 
electrode can charge becomingthe iron ion, it melts fact that 
this positive electrode can corrodes, when this dissolution 
reactioncontinues, fmally corrosion hole opening in positive 
electrode can, meansthat electrolyte solution leaks. 

[0004] Then, in order to prevent corrosion of positive electro 
de can, lithium primary battery whichuses aluminum for 
positive electrode can is developed. In this case, because as for 
aluminum dissolving voltage is high bycomparison with stainles 
steel, corrosion of positive electrode can can be prevented. 

[0005] But, when current is removed in nonaqueous electrolyte 
solution battery which uses coil electrode body whichenlarges 
electrode surface area in order to obtain high output of 
secondary battery, due tothe contact with aluminum positive 
electrode can and coil electrode body, there is a problem 
thatbecause it is a contact with positive electrode can and 
positive electrode active material of coil electrode body 
outermost perimeter, the electrical connection is bad, internal 
resistance increasing, causes adverse effect in battery property. 
Because of that, separate tab lead is removed from positive 
electrode, thecomplex structure that was necessary this is 
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connected with positive electrode can. 
[0006] 

[Problems to be Solved by the Invention] Object of invention o 
f this application as description above solves problem, it is a 
high corrosion resistance , a light weight and a simple 
electrical connection construction, it is something which offers 
nonaqueous electrolyte solution batterywhere discharge 
capacity and cycle property are superior. 

[0007] 

[Means to Solve the Problems] Nonaqueous electrolyte solution 
secondary battery of invention of this application designates 
battery voltage as 3.5 V or greater 5.0 V or less, has with 
theelectrode body and nonaqueous electrolyte solution and 
outside can which consist of positive electrode and the negative 
electrode and separator . Furthemiore, nonaqueous electrolyte 
solution secondary battery of this invention designates outside 
can material as aluminum. 

[0008] It is a lithium ion secondary battery which is made carbo 
naceous material where nonaqueous electrolyte solution 
secondary battery of Claim 2 ofthe this invention designates 
active substance of positive electrode as lithium containing 
compound, negative electrodethe intercalation and 
deintercalation is possible lithium ion. 

[0009] 

[Work or Operations of the Invention] You can think platinu 
m , titanium and aluminum etc, as materialwhich is used for 
outside can, but when aspect and industrially scale (Such as 
resource and material cost) etcof corrosion resistance are 
considered, material which is used is regulated, theelectricai 
conductivity it understands with inexpensive that satisfactory 
aluminum is theoptimum. 

[0010] Then, invention of this application voltage of charged 
state in order to prevent positive electrode can or other 
corrosion in nonaqueous electrolyte solution secondary battery 
of 3.5 V or greater 5.0 V or less, is something which designates 
positive electrode can charge as aluminum, high corrosion 
resistance is acquired. 

[0011 ] In addition, effect which is superior aluminum where de 
nsity issmall as outside can by using, in weight reduction, can t 
acquired. As for example positive electrode can, one 
Comparative Example of weight energy density when stainless 
steel and aluminum areused is shown in Table 1, 

[0012] 
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[0013] With aluminum, as for weight energy density it become: 
approximately 50 %increase from Table 1, by comparison with 
stainless steel. 

[0014] Furthermore when and, installing nonaqueous electrolyt 
e solution battery etc in used equipment etc, inorder more to use 
space more effectively without only spacewhich is limited, as 
for external appearance of battery it is not a cylindrical 
andwith square, one which is made especially rectangular or 
theoval is very effective. 

[0015] But, coil electrode body is inserted in outside can of rect 
angular here, as for the coil electrode body it is not a true circle 
and it must be a elongated circle shape. This time, as for coil 
electrode body of elongated circle shape, after inserting in the 
outside can, ( Figure 6 ), recovery force operates short diameter 
and long diameter of outside can inorder to try to return to one 
which is close to true circle. Making use of this recovery force, 
coiitact pressure of outside can and coil electrode body israised. 
satisfactory electrical connection can be maintained. 

[0016] If here, short diameter A and long diameter B of short d 
iameter a and long diameter b and theoutside can inner 
perimeter of opening of coil electrode of elongated circle shape 
are in relationship like (a/ A) (b/B) and (A - a) (B - b), 
with short diameter direction it can guarantee thebodi of 
contact electrical collection effect of tension and outside can 
and outermost perimeter corebetween coil electrode in optimum 
mainly. 

[0017] As for this reason, recovery force to direction which is c 
lose to true circle works in the elongated circle shape coil 
electrode body , as for long diameter direction of elongated 
circle shape coil electrode body to direction whichshrinks, shor 
diameter direction being something due to fact that thesurface 
area which contacts with portion whose satisfactory tension 
andthing and short diameter direction coil electrode body and 
outside can where contact isacquired is closer to flat in order 
recovery force to operate to thedirection which extends is large 
is 
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[Working Example(s)] Below, Working Example of this invent 
ion based on the drawing is explained. 

[0019] As for Figure 1 - a partial cross section of coil electrode 
body which is built in to nonaqueous electrolyte solution 
secondary batteryof this invention, Figure 1 - b is oblique view 
of coil electrode body. 

[0020] [Production of positive electrode] With respective weig 
ht ratio kneading fluororesin dispersion as acetylene black and 
theadhesive as lithium cobaltate and conductor as active 
substance with ratio of the90:6:4, it acquired positive electrode 
compound 1 - 2. Next, rolling doing in aluminum lath sheet 
with this positive electrode compound as core 1 - 1, the2 hours 
vacuum thermal processing doing this with 250 °C, it produced 
positive electrode 1 . Furthermore flaking doing positive 
electrode compound 1 - 2, core 1 - 1 one partit exposes 
outermost perimeter end of positive electrode at least. 

[0021] [Production of negative electrode] Fluororesin dispersio 
n as graphite powder and adhesive of 400 mesh with 
respectiveweight ratio mixing with ratio of 95:5, it acquired 
negative electrode compound 3 - 2. Next, rolling doing this 
negative electrode compound in core 3 - 1 of copper, with 
the250 °C thermal processing doing this under 2 hours vacuum, 
it produced negative electrode 3. 

[0022] [Production of coil electrode body] Above-mentioned p 
ositive electrode 1 and negative electrode 3 through separator 
2 of thepolyethylene microporous thin film, winding, it 
produced coil electrode body 4. 

[0023] Figure 2 is disassembly constitution oblique view of nor 
aqueous electrolyte solution battery. 

[0024] Above-mentioned coil electrode body 4 is stored up in al 
uminum bottomed rectangular outside can 5. Next, ethylene 
carbonate and dimethyl carbonate with volume ratio mixing 
with ratio ofthe 1 : 1 as solvent, LiPF6 pouring liquid it did 
nonaqueous electrolyte solution whichmelted 1 mole/liter in 
mixed solvent as solute, it welded sealed body (unshown) 
whichprovides safety valve device in outside can opening, 
closed airtight and produced thenonaqueous electrolyte solution 
battery of volume approximately 10 cc. 

[0025] When next, (a/A ) >(b/B) and, being relationship of (A - 
a) <(B - b) theshort diameter of outside can inner perimeter 
A and long diameter short diameter of B andthe coil electrode 
body with a and long diameter as b, it shows in theFigure 3 wit 
battery as this invention batter>' Al . As for Figure 3 - a cross 
section of coil electrode body, as for Figure 3 - b cross section 
ofthe outside can. as for Figure 3 - c it is a cross section of this 
invention battery AL 
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[0026] When to relationship of this kind of description above b 
eing, asfor coil electrode body, because kind of recovery force 
which is shown in Figure 6depends on short diameter direction 
of coil electrode body, satisfactory tension of outside can short 
diameter direction and coil electrode body short diameter 
direction is acquired in outside can short diameter direction. 

[0027] In addition, it designates battery when relationship like ( 
a/A)=(b/B) and (A - a) =(B - b), as battery A2 of Working 
Example of this invention, showsin Figure 4. As for Figure 4 
a cross section of coil electrode body, as for Figure 4 - b cross 
section ofthe outside can, as for Figure 4 - c it is a cross sectioi 
of battery A2 of Working Example ofthe this invention. 

[0028] Battery A2 of Working Example of this invention is, w 
hen short diameter of outside can inner perimeterand short 
diameter of coil electrode body, are equal to long diameter of 
outside can inner perimeter andthe long diameter of coil 
electrode body respectively. In this case, it becomes state when 
short diameter and long diameter ofthe coil electrode body are 
touching respectively in short diameter and long diameter of 
the outside can inner perimeter. 

[0029] Next, it shows in Figure 5 with battery of state when the 
relationship like (a/A) <(b/B) and (A - a) >(B - b) as 
comparison battery X. Asfor Figure 5 - a cross section of coil 
electrode body, as for Figure 5 - b cross section ofthe outside 
can, as for Figure 5 - c it is a cross section of comparison 
battery X. 

[0030] In this case, dimension of short diameter direction of co 
il electrode body because it issmall in comparison with 
dimension of short diameter direction of outside can inner 
perimeter, with short diameter direction it becomes state which 
does not contact. Now, adverse effect is caused to battery 
property because tension is acquiredwith only long diameter 
direction. 

[003 1 ] [Experiment 1 ] Next, it measured with battery Al and 
A2 of Working Example of the this invention, and respective 
10 of comparison battery X initial stage internal resistance and 
short currentshowed those mean value in Table 2. 

[0032] 
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[0033] This way with battery A 1 and A2 of Working Example 
of this invention, bythe fact that tension of coil electrode body 
becomes high, also contactstrength of outside can and coil 
electrode body increases, furthermore, also the electrode 
spacing is small either, initial stage internal resistance to be 
small or battery property improves. 

[0034] [Experiment 2] In Figure 7 and Figure 8, comparison of 
battery property of battery A 1 and A2 andthe comparison 
battery X of Working Example of this invention is shown. 

[0035] Figure 7 battery Al of Working Example of this invent 
ion, is figure whichshows discharge property of A2 and 
comparison battery X, measurement condition, until battery 
voltagereaches to 4.2V with current of 200 mA, after charging, 
until battery voltage reaches to 2.7V with current of 200 mA, * 
issomething which shows curve which discharges. 

[0036] From Figure 7, battery Al of Working Example of this 
invention and A2, thedischarge capacity being large in 
comparison with comparison battery X you understand. 

[0037] In addition. Figure 8 is figure which shows cycle prope 
ty, measurement conditionuntil battery voltage reaches to 4.2V 
with current of 200 mA,after charging, until battery voltage 
reaches to 2.7V with current ofthe 200 mA, is something which 
repeats cycle that discharges. 

[0038] From Figure 8, as for battery Al and A2 of Working E 
xample ofthe this invention, it understands that cycle 
property has improved in comparison withthe comparison 
battery X. 

[0039] 

[Effects ofthe Invention] Because nonaqueous electrolyte solul 
ion secondary battery of this invention battery voltage which is 
formed from theelectrode body and nonaqueous electrolyte 
solution and outside can which consist of positive electrode 
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and the negative electrode and separator designates outside can 
material as aluminum in nonaqueous electrolyte solution battery 
ofthe 3.5 V or greater 5.0 V or less, corrosion resistance for 
high voltage in charged state improves, at sametime, can 
measure weight reduction of battery itself 
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[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a configuration diagram of coil electrode body < 
f this invention battery. 

[Figure 2] It is a disassembly configuration diagram of this inv 
ntion battery. 

[Figure 3] It is a coil electrode body cross section of battery A 
1 of Working Example of a this invention. 

It is a cross section of b outside can. 

It is a cross section of c this invention battery Al . 

[Figure 4] It is a coil electrode body cross section of a this m\ 
ention battery A2. 

It is a cross section of b outside can. 

It is a cross section of c this invention battery A2. 

[Figure 5] It is a coil electrode body cross section of a compa 
ison battery X. 

It is a cross section of b outside can. 

It is a cross section of c comparison battery X. 

[Figure 6] It is a explanatory diagram of recovery force of coil 
electrode body. 

[Figure 7] It is a figure which shows discharge property. 
[Figure 8] It is a figure which shows cycle property. 
[Explanation of Reference Signs in Drawings] 
1 ***** * positive electrode 
1 - 1 * ♦ * * positive electrode core 

1 - 2 * * ♦ * positive electrode active material 

2 ***** * separator 

3 ***** * negative electrode 
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3 - I * * * * negative electrode core 

3 . 2 * * * * negative electrode active material 

4 ***** * coil electrode body 

5 ***** * aluminum outside can 
Al ***** this invention battery 
A2 * * * * * this invention battery 
X ***** * comparison battery 

[Figure 1] 
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[Figure 2] 




ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.12 



JP 98050272A Machine Translation 



m4] 



[Figure 4] 



< 

r 


« 

^ 




K 


J 


a 


B 

< 


> 






A 

Jf.. 




[Figure 5] 
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[Section of Amendment] Specification 
[Amendment Item] Full text 
[Amendment Method] Modification 



^ ^ ■ ^ [Content of Amendment] 

^ - ' - [Document name] Specification 



[Title of invention] Nonaqueous electrolyte solution secondar 
y battery 



[ini'^.^^rjy [Claim(s)] 

J'vc, iV^t. ir/<u-^'^A^b^^^ [Claim 1] Battery voltage which is formed from electrode bod^ 

^^.^*^c. II-. ^c. 'T^t^^ct^^mfH^ti^m^ and nonaqueous electrolyte solution and outside can which 

^ » r ^ - 2 ^ ^>iT(;)^^7KSK;'ai:;^S?t!l consist of positive electrode and negative electrode and 

U r , -.^ A *j » • ^ r i - ^ A <t r -6 C <i: ^ !f#» separator nonaqueous electrolyte solution secondary battery 

<i:To^?-r .u^» . whichdesignates that outside can material is designated as 

aluminum in nonaqueous electrolyte solution secondary battery 
ofthe 3.5 V or greater 5.0 V or less, as feature. 

m^:R2 ] r :2^^^a)llzpin\t ^) I^^^it^^ [Claim 2] Nonaqueous electrolyte solution secondary battery 

I^'': '/^^'Vy^^Z^^ t>^^m. ^thVt^ which is stated in Claim 1 which designates that active 

f^tm^^^.T-z h^-Zc 5^'^^<!: r 'SISsJci1 1 t^mcD^^iK substanceof aforementioned positive electrode is lithium 
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[0003] tC5T?. COfiajfea)«^SEft«3ttt LT 



[0 0 0 4] ^ZV. iES(^ffi^$ti^n»ft(7)«*$ 
ffl*tl^a?tilT-fcoriES45t3^(- (CF,) „-\f>Mn02* 

{$ffl-r^u^'t7A~.:j^a^t!i<7)»^aEfi, 2. 6-2. 

a.%a)»f^aEf^. 1. 5-1. 6 V. »f^aE<D J5l^ 
S02. c u s*fi!ffir4'j^';;A-<*a?i!ia)»f^asi* 

1. B'-a. SVTJfe'Sp 



[0 0 0 5] ^)'}"^A-:Xmmt. *J^'tfA^:t:y-^X 

a»^citKLra»aE;!)<ffiL^a)T^ ngftsx^^^u 



containing compound, as for aforementionednegative electrode 
is carbonaceous material which intercalation and deintercalation 
it is possible lithium ion asfeature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is something reg 
arding nonaqueous electrolyte solution secondary battery of 
high output type which hasthe coil electrode body. 

[0002] 

[Prior Art] Until recently, nonaqueous electrolyte solution batt 
ery has characteristic which is superior in the high voltage, this 
characteristic is utilized and is used for multi application. 

[0003] By way, it can use stainless steel generally as outside ca 
material of this kindbattery. Simply, as for nonaqueous 
electrolyte solution secondary battery which designates outside 
can of stainless steel asthe positive electrode, when battery 
voltage becomes high voltage of 3.5 V or greater, when the lon| 
term storage doing, corrosion hole opening in outside can, is a 
problem etcwhich liquid leak is done. Because iron component 
in stainless steel which is used for positive electrode outside cai 
becomingthe iron ion, it melts fact that outside can corrodes. 
When dissolution reaction of outside can continues, finally 
corrosion holeopening in outside can which is used as positive 
electrode means that electrolyte solutionleaks. 

[0004] Then, in order to prevent corrosion of outside can whic 
h is used forthe positive electrode, lithium primary battery 
which designates outside can as aluminum isdeveloped. Is in 
order to prevent corrosion of outside can, with aluminumwhere 
dissolving voltage is high. Simply, as for lithium primary 
battery, battery voltage as for some fluctuates withthe anode 
material,, but charging, battery voltage is low in comparison 
with thesecondary battery which repetitive use is done. Being i 
battery which is used for for example clock and electric 
calculator, in anode materialas for (CFx) n and uses Mn02 
operating voltage of lithium primary battery which. As for 
operating voltage of lithium primary battery which uses CuO , 
Bi 2 Pb 2O5 and the Fe 82 for anode material with battery 
which is used for 2.6 to 2.8V and the various electronic 
equipment, as for operating voltage of lithium primary battery 
which uses V2O5 , Ag 2 Cr 04,the SO2 and Cu S for anode 
material which is used for militarywhere 1 .5 to 1 .6V and 
operating voltage are high it is a 1.8 to 3.5V. 

[0005] Because lithium primary battery, battery voltage is low b 
y comparison with lithium ion secondary battery, the outside 
can from stainless steel modifying in aluminum, it is thought 



ISTA's Paterra{tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.16 



JP 98050272A Machine Translation 



SE/)<i;<. t<\z. -'^S.^li5tlf >5<t Site 
'1EX)<4. 1-4. 2V<b^l^(c^<^*:^(;)T^ ng^ 
^ IE ^5 ,i: L 1 1$ ffl L f c ^ IS S ^ K ± r ^ C i: T* ^ 



[00 0 6 



c 5 L f § <t: y «1 5^ Sits -r ^ (7) t< m U 



[0 0- -) 

«S X, .ja .R . 

C P u,: ' • 



-Tjxhh. mm\±\t. i^7Ka»« 



T X y] T" 15) -6 a 



[0 00 5] 



that it canprevent corrosion with melting positive electrode 
outside can. Simply, as for lithium ion secondary battery, 
furthermore battery voltage to be high incomparison with 
lithium primary battery , because especially, as for secondary 
battery whencharging, battery voltage becomes high in 4. 1 to 4 
2V and suitable, when the outside can you use as positive 
electrode, it was thought that it is not possible toprevent 
corrosion. 

[0006] As positive electrode it can solve liquid leak due to corrc 
sion of outside canwhich is used, by fact that outside can is 
designated as negative electrode, nonaqueous electrolyte 
solution secondary battery which designates outside can as 
negative electrode can preventcorrosion with outside can as 
stainless steel. Simply, nonaqueous electrolyte solution 
secondary battery of this structure, connecting to positive 
electrode, in terminal materialwhich removes current to outside, 
has necessity to use the aluminum and aluminum alloy. When 
stainless steel is used for terminal material, because iron is 
melted. Because aluminum terminal material has used aluminu 
for core of positive electrode, itbecomes welding aluminum an 
being difficult to connect securely, theyield of product becomes 
bad. Especially, because as for nonaqueous electrolyte solution 
secondary battery of square small shape, terminal item issmall, 
it is difficult, yield of battery decreases to connectthe 
aluminum terminal material securely. 

[0007] Furthermore, nonaqueous electrolyte solution secondar 
y battery possessing heat resistance which is superior 
isimportant. heat resistance, charging nonaqueous electrolyte 
solution secondary battery when and, is characteristic which 
isimportant to both use state which discharge. When charging, 
when battery temperature it becomes high in comparison with 
theset value , protective circuit working, charge is stopped. 
Because of this, charging time becomes long. In addition, whil 
charging for battery temperature to become high in fault,the 
battery performance it becomes cause which decreases. While 
discharging not to be only a battery, equipment which mounts 
the battery temperature rises, for example nonaqueous 
electrolyte solution secondary battery liking, as for laptop 
computer which is used for power supply, the CPU being done 
acceleration, generated heat quantity has become largesuddenly 
Because of this, heat release from battery becomes difficult. 
Because of this, nonaqueous electrolyte solution battery , 
especially charging, nonaqueous electrolyte solution secondary 
baUery which youuse how doing heat which occurs with batter] 
interior, whether heat releaseit does effectively, quite is 
important. 

[0008] 

[Problems to be Solved by the Invention] It is something which 
offers nonaqueous electrolyte solution secondary battery where 
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object of invention of this application asdescription above 
solves problem, actualizes with high corrosion resistance and 
the weight reduction and heat resistance which is superior. 

[0009] 

[Means to Solve the Problems] Nonaqueous electrolyte solution 
secondary battery of invention of this application designates 
battery voltage as 3.5 V or greater 5.0 V or less, has with 
theelectrode body and nonaqueous electrolyte solution and 
outside can which consist of positive electrode and the negative 
electrode and separator . Furthermore, nonaqueous electrolyte 
solution secondary battery of this invention designates outside 
can material as aluminum. 

[0010] It is a lithium ion secondary battery which is made carbo 
naceous material where nonaqueous electrolyte solution 
secondary battery of Claim 2 ofthe this invention designates 
active substance of positive electrode as lithium containing 
compound, negative electrodethe intercalation and 
deintercalation is possible lithium ion. 

[0011] 

[Work or Operations of the Invention] You can think platinu 
m , titanium and aluminum etc, as materialwhich is used for 
outside can, but when aspect and industrially scale (Such as 
resource and material cost) etcof corrosion resistance ar€ 
considered, material which is used is regulated, theelectrical 
conductivity it understands with inexpensive that satisfactory 
aluminum is theoptimum. 

[0012] Then, invention of this application voltage of charged 
state in order to prevent positive electrode can or other 
corrosion in nonaqueous electrolyte solution secondary battery 
of 3.5 V or greater 5.0 V or less, is something which designates 
positive electrode can charge as aluminum, high corrosion 
resistance is acquired. 

[0013] In addition, effect which is superior aluminum where de 
nsity issmall as outside can by using, in weight reduction, can t 
acquired. As for example positive electrode can, one 
Comparative Example of weight energy density when stainless 
steel and aluminum areused is shown in Table 1 . 
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[0015] With aluminum, as for weight energy density it become: 
approximately 50 %increase from Table 1, by comparison with 
stainless steel. 

[0016] Furthermore when and, installing nonaqueous electrolyt 
e solution battery etc in used equipment etc, inorder more to use 
space more effectively without only spacewhich is limited, as 
for external appearance of battery it is not a cylindrical 
andwith square, one which is made especially rectangular or 
theoval is very effective. 

[0017] But, coil electrode body is inserted in outside can of rect 
angular here, as for the coil electrode body it is not a true circle 
and it must be a elongated circle shape. This time, as for coil 
electrode body of elongated circle shape, after inserting in the 
outside can, ( Figure 6 ), recovery force operates short diameter 
and long diameter of outside can inorder to try to return to one 
which is close to true circle. Making use of this recovery force, 
contact pressure of outside can and coil electrode body israised. 
satisfactory electrical connection can be maintained. 

[0018] If here, short diameter A and long diameter B of short d 
iameter a and long diameter b and theoutside can inner 
perimeter of openmg of coil electrode of elongated circle shape 
are in relationship like (a/A) (b/B) and (A - a) (B - b), 
with short diameter direction it can guarantee theboth of 
contact electrical collection effect of tension and outside can 
and outermost perimeter corebetween coil electrode in optimum 
mainly. 

[0019] As for this reason, recovery force to direction which is c 
lose to true circle works in the elongated circle shape coil 
electrode body , as for long diameter direction of elongated 
circle shape coil electrode body to direction whichshrinks, shor 
diameter direction being something due to fact that thesurface 
area which contacts with portion whose satisfactory tension 
andthing and short diameter direction coil electrode body and 
outside can where contact isacquired is closer to flat in order 
recovery force to operate to thedirection which extends is large 
is 
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[Working Example(s)] Below, Working Example of this invent 
ion based on the drawing is explained. 

[0021] As for Figure 1 - a partial cross section of coil electrode 
body which is buih in to nonaqueous electrolyte solution 
secondary batteryof this invention. Figure 1 - b is oblique view 
of coil electrode body. 

[0022] [Production of positive electrode] With respective weig 
ht ratio kneading fluororesin dispersion as acetylene black and 
theadhesive as lithium cobaltate and conductor as active 
substance with ratio of the90:6:4, it acquired positive electrode 
compound 1 - 2. Next, rolling doing in aluminum lath sheet 
with this positive electrode compound as core 1 - 1 , the2 hours 
vacuum thermal processing doing this with 250 "^C, it produced 
positive electrode I. Furthermore flaking doing positive 
electrode compound 1 - 2, core 1 - 1 one partit exposes 
outermost perimeter end of positive electrode at least. 

[0023] [Production of negative electrode] Fluororesin dispersio 
n as graphite powder and adhesive of 400 mesh with 
respectiveweight ratio mixing with ratio of 95:5, it acquired 
negative electrode compound 3 - 2. Next, rolling doing this 
negative electrode compound in core 3 - 1 of copper, with 
the250 ""C thermal processing doing this under 2 hours vacuum, 
it produced negative electrode 3. 

[0024] [Production of coil electrode body] Above-mentioned p 
ositive electrode 1 and negative electrode 3 through separator 
2 of thepolyethylene microporous thin fihn, winding, it 
produced coil electrode body 4. 

[0025] Figure 2 is disassembly constitution oblique view of nor 
aqueous electrolyte solution battery. 

[0026] Above-mentioned coil electrode body 4 is stored up in al 
uminum bottomed rectangular outside can 5. Next, ethylene 
carbonate and dimethyl carbonate with volume ratio mixing 
with ratio ofthe 1: 1 as solvent, LiPF6 pouring liquid it did 
nonaqueous electrolyte solution whichmelted 1 mole/liter in 
mixed solvent as solute, it welded sealed body (unshown) 
whichprovides safety valve device in outside can opening, 
closed airtight and produced thenonaqueous electrolyte solution 
battery of volume approximately 10 cc. 

[0027] When next, (a/A) >(b/B) and, being relationship of (A - 
a) <(B - b) theshort diameter of outside can inner perimeter 
A and long diameter short diameter of Bandthe coil electrode 
body with a and long diameter as b, it shows in theFigure 3 wit 
battery as this invention battery Al . As for Figiu^e 3 - a cross 
section of coil electrode body, as for Figure 3 - b cross section 
ofthe outside can, as for Figure 3 - c it is a cross section of this 
invention battery Al . 
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[0028] When to relationship of this kind of description above b 
eing, asfor coil electrode body, because kind of recovery force 
which is shown in Figure 6depends on short diameter direction 
of coil electrode body, satisfactory tension of outside can short 
diameter direction and coil electrode body short diameter 
direction is acquired in outside can short diameter direction. 

[0029] In addition, it designates battery when relationship like ( 
a/A)=(b/B) and (A - a) =(B - b), as battery A2 of Working 
Example of this invention, showsin Figure 4. As for Figure 4 
a cross section of coil electrode body, as for Figure 4 - b cross 
section ofthe outside can, as for Figure 4 - c it is a cross sectioi 
of battery A2 of Working Example ofthe this invention. 

[0030] Battery A2 of Working Example of this invention is, w 
hen short diameter of outside can iimer perimeterand short 
diameter of coil electrode body, are equal to long diameter of 
outside can inner perimeter andthe long diameter of coil 
electrode body respectively. In this case, it becomes state where 
short diameter and long diameter ofthe coil electrode body are 
touching respectively in short diameter and long diameter of 
the outside can inner perimeter. 

[003 1] Next, it shows in Figure 5 with battery of state when the 
relationship like (a/A) <(b/B) and (A - a) >(B - b) as 
comparison battery X. Asfor Figure 5 - a cross section of coil 
electrode body, as for Figure 5 - b cross section ofthe outside 
can, as for Figure 5 - c it is a cross section of comparison 
battery X. 

[0032] In this case, dimension of short diameter direction of co 
il electrode body because it issmall in comparison with 
dimension of short diameter direction of outside can inner 
perimeter,with short diameter direction it becomes state which 
does not contact. Now, adverse effect is caused to battery 
property because tension is acquiredwith only long diameter 
direction. 

[0033] [Experiment 1] Next, it measured with battery Al and 
A2 of Working Example of the this invention, and respective 
10 of comparison battery X initial stage internal resistance and 
short currentshowed those mean value in Table 2. 

[0034] 
[Table 2] 
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[0035] This way with battery Al and A2 of Working Example 
of this invention, bythe fact that tension of coil electrode body 
becomes high, also contactstrength of outside can and coil 
electrode body increases, furthermore, also the electrode 
spacing is small either, initial stage internal resistance to be 
small or battery property improves. 

[0036] [Experiment 2] In Figure 7 and Figure 8, comparison of 
battery property of battery Al and A2 andthe comparison 
battery X of Working Example of this invention is shown. 

[0037] Figure 7 battery Al of Working Example of this invent 
ion, is figure whichshows discharge property of A2 and 
comparison battery X, measurement condition, until battery 
voltagereaches to 4.2V with current of 200 mA, after charging, 
until battery voltage reaches to 2.7V with current of 200 mA, 
issomething which shows curve which discharges. 

[0038] From Figure 7, battery Al of Working Example of this 
invention and A2, thedischarge capacity being large in 
comparison with comparison battery X you understand. 

[0039] In addition. Figure 8 is figure which shows cycle prope 
ty, measurement conditionuntil battery voltage reaches to 4.2V 
with current of 200 mA,after charging, until battery voltage 
reaches to 2.7V with current ofthe 200 mA, is something which 
repeats cycle that discharges. 

[0040] From Figure 8, as for battery Al and A2 of Working E 
xample of the this invention, it understands that cycle 
property has improved in comparison withthe comparison 
battery X. 

[0041] 

[Effects ofthe Invention] Because nonaqueous electrolyte solut 
ion secondary battery of this invention battery voltage which is 
formed fix)m theelectrode body and nonaqueous electrolyte 
solution and outside can which consist of positive electrode 
and the negative electrode and separator being nonaqueous 
electrolyte solution battery of 3.5 V or greater 5.0 V or less. 
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designates outside can materialas aluminum, when charging, 
corrosiveness for high voltage improves, at thesame time, can 
measure weight reduction of battery itself. 

[0042] Furthermore, because nonaqueous electrolyte solution se 
condary battery of this invention designates outside can asthe 
aluminum, when charging, heat which occurs with interior to 
beefficient heat release is done from outside can. Because 
thermal conductivity of aluminum, quite is large by comparisor 
with the stainless steel etc. Because of this, as for nonaqueous 
electrolyte solution secondary battery of this invention, when 
high speed charging beingdone, preventing fact that protective 
circuit operates, there is a featurewhich high speed charging it is 
possible with short time. In addition, part where heat emission 
is many in periphery is builtin with desirable temperature 
environment being used, heat which occurs with theinterior of 
battery heat release is done effectively from aluminum outside 
can. Because of this, regarding harsh use environment, with 
confidence, there isa feature which can be used. 

[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a configuration diagram of coil electrode body ( 
f this invention battery. 

[Figure 2] It is a disassembly configuration diagram of this inv 
ntion battery. 

[Figure 3] It is a coil electrode body cross section of battery A 
1 of Working Example of a this invention. 

It is a cross section of b outside can. 

It is a cross section of c this invention battery Al . 

[Figure 4] It is a coil electrode body cross section of a this in\ 
ention battery A2. 

It is a cross section of b outside can. 

It is a cross section of c this invention battery A2. 

[Figure 5] It is a coil electrode body cross section of a compa 
ison battery X. 

It is a cross section of b outside can. 

It is a cross section of c comparison battery X. 

[Figure 6] It is a explanatory diagram of recovery force of coil 
electrode body. 
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[Figure 7] It is a figure which shows discharge property. 
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[Figure 8] It is a figure which shows cycle property. 
[Explanation of Reference Signs in Drawings] 
1 ***** * positive electrode 
1 _ 1 * * * ♦ positive electrode core 

1 - 2 * * * * positive electrode active material 

2 ***** * separator 

3 ***** * negative electrode 

3 - 1 ♦ * * ♦ negative electrode core 

3 - 2 * * * * negative electrode active material 

4 ***** * coil electrode body 

5 ***** * aluminum outside can 
Al * * * * * this invention battery 
A2 * * * * * this invention battery 
X ***** * comparison battery 
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